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100067828 








#a± rasa (*i€) 










(54) G89I<»£*M 









(57) [KM] 

< L> ft*LT*^«MItt*#«U #^2 0 0 o»#ra 

2Ag^ 3Ag*. 4AE 7AE 8 

01. 3Btt*5J:tf4B]K7c*J:9 4-5»^e>a^$*t5 

ffi4r, ^*^Tft3fe<ki^/i'=i = rfc#LO. 0 1-5 
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H(w2A^ N 4AE 5AE 7 Aft x 8^, 

<H1 «^7c»*:*tf**SMb*©/>ft <tt)li 

a^KtttttLaAl Os, Mr A 1 zO^JztfA 
hTi OsJ:9ft*»*»6>3li«S*b5*ft< 1 1 lffico 

li^IMb* 4r**i- 6 fc <& t? *> S 2 MBftft) * # 

y^7^^^=«r:ri«s 0 
[w** 4 ] tut** ± x*/% tzLKTJv* y &m 

i~3 <D\,^tifi*\z%tiSL<D*ii yv?7$3Hk^3 20 

[0 0 0 1] 

[0 0 0 2] so 

TSHr^S y^^dSj£.<«WS*vT*5»9, Kir 7^** 
[0 0 0 3] b^Lvo^-T^ir^ ^ <y#X<D&m4 

/>*<^t>40, 000 «fPfle« «±^S5 !aiB^ttj&sj| 
[0004] «Rii(o@*if»giiLT^ 

7hy7^^3^7 (YSZ) Jini^^hT . 



[ooo5]fix.il ^v^T^^fb^/i^-T (s 
cSZ) lcr/u^^*^A0LfcH5u^&JSK>fb^?5>i 

6ir 7 ^ 5. ^ ^r^mmm^btix^^o 

*OT^$^*»aDbJISa«jSSrK^bU^:tO-e, S 

<. hyrs^b^3-rj:9t>i«vwat-^#tt 

[0 0 0 6] *fc* ^*^r5fc3e<b^=»=T (Sc 
SZ) fc, ^«S2flfi*fcli3flB-eSc^BlK-->'<v 

^ b^a> h * * it* «r t> » 6 ttri ^ 

So 

[0 0 0 7] COffl K-^V Mi* ±!B&JRMj&S I n , 
Ga, Ti, V, Cr, Fe, Co, Mg, Ca, Z 

n, Sr, Baow^nm^iar^^ 

MtU *fe*»oJS4«5t#4S^»"t?««-fb**tTl^ 

[0 0 0 8] U^b±IB^TttO^«l-t>, 3§m<RH££ 
«Mtt^«P»S-fr5±-C«l!*««=0 1 o-e*>5Bt*>f 
* v#«tt<0®»#**bfc-o^T (ilBtt S ttX \ 

[0 0 0 9] — ;S\ TSolid State Ion 
icsj <D7 2m, 2 7 1-2 7 51 (1 9 9 4^) . 
7 1 3 7-1 4 21 (199 5^) . 1 3 2^. 

2 3 5-2 3 91 (2 0 0 0^) {C|i N *;*7 ^Tft^r 

2. 9-1 a^cttlTSEftS-frfc^^^Sft 

{Lv^^—T (2. 9— 12ScSZ) *\ 2 0Sf% 
^)7/v^t^ttL/c8-l l^e/i-%x^Vv?r^>fb 
i/yUn-T (8—1 lScSZ20A) t^Ol^T, #® 

tn&mmfcmffi&xibz ii-i2Scsz^>iisc 

SZ2 0AI1 1 00 0tTM0 0 0-6 0 0 0NfP B ^ 
t^ofc*WIB«»^t>»ifaB»aMbS:iB^**^. 
[0 0 10] L7^L^iSI«i£T-&5 8 S c SZf*. 1 
0 0 Ott'l 3 0 Offl^ilT'SlWO. 32S/ 
cmHO. 1 4 S/cml:fiTt6it^«eSttt 
l/>£ 0 Sfc, jE*S«3g-C*>e2. 9ScSZIilOO 
Ott'l 0 0 0B#RBO»fire*«spi&5 0. 09S/cm 
7^0. 0 6 3S/cmlCiTt5wt^jfjxTt^ 
60 BfUbwtt^fi. 1 0 00-1 3 0 0^iS"C2| 

[0011] *»Wft»«i/^^A^ffl^5H»W!fK 
itf4 0, 0 0 0^P^±i:^oAc^^u-</u^-e ; E: 



(3) 
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, [o o.i 2] $/c. gr^/u*- • . 

fit (NEDO) KftttSSftSl 3^S^t>cr> r@ft:K^ 

T*3 0 00 B#W&gW>*«S:fTfc o t # ^«"1E<ST* 
a* «o. 2 5%/i o oow «Tj £§HB£;h/c^ 

iffig^fgi, nedo, mm&mmm io 

[0 0 13] BP*>, j»»tl»^^A^l%&itS^* 
[0 0 14] 

«f|^f@LX4S^fct(D-C, ^OlWll Ji|2NED 

u 4*fc2 o o o#iB4-eotraH*«*«>*fta*S:« 

[0 0 15] 

* # v «Mt *» * c t 

[0 0 16] BPt>. ■±8BRH«rW*i--5Ct<0-C§fc*- 40 

*Wi:tt* *#>^T^efb*;fc*J:*fc:* JEfc:* 2 
AE 3A#^ 4A$k 5Ag^ 7Al£, 8 05, 

l«05£«t*trii'&Wfc4to(0^*<it>l«S:. 
y^rm^-TWLO. 0 1-5fi%^t- 

[0 0 17] ±!B«'&BMb»& Ltll tft)7^^ 



.tt5MgAlz04, CaAl 204, SrAlzCU, B 
aAl204, VA104, NbA104, TaAlO^ 
MnT i04 v YAl 03 N L a A 1 Os. PrAlOa, 
NdA103 x MgTi03, CaTi03. SrTi 

03. BaTi03 x Al2Ti05 x AlzMnOs, V2 
T i 0>, Nb2TiO?. TazTiOzf^^IK^tl 

10. 0 l~5«*%^rr*fc<0a s #*Li\ 

[0018I ttt), 3 — 1 s^e/wyoco^^^v^r-c^ 

-f HSL ^e^/Uffi<c^oeft«5S*^rr-5Mg A I2 

04, LaAlOs, A 1 2T i Os X V 

*fLT0. 0 1-5Si%^tt6t)W 
[0 0 19] 

[0020] ^tomsk. mmm<nmtifmum&Mm<D 

*^>«w*«ttoft»»b«r/J^ < z&m 
[0021] 4fc±«EW3£o«^»<bttl*. **-yi?T 

[0022] 4i**?8W-ett, *#>^r-esjfr(b£*x 
^^pa*i3^e>i>%J^±. 1 5^e/u%£JLTT*fc6o BP*> 

60 — ^*>^TIt3:5ft^b3»*f±lBl 5*/u% 

[0023] Kaw^jwtfc^a-e^vKy v^safi 

Pfili 9 ^/i-%«T, U < 6 *Ju%£kTVh 

[0024] *fc*«M<©*»««ffl^*v^rft»b 



(4) 
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0®*»fc«:»;t 2AE 3 Am. 4 Am. 5 • 

. Am. 7 Am. 8m. 3Bm&£xf4Bm7tm£ytez> 

»L0 . 0 1 - 5f tM*iA5„ ■ 

[0 0 2 5] ££T\ 2 Am. 3 Am. 4 Am. " • 

7Ai, 8®^ 3BK*3j;t54B^7C*id:..M^ 

« N sit^m. msfR v&fcmm .199 s^4M 2 

i^UMg, Ca, Sr, B a & <t r ; 3 AJ£5u^ t V . 
TY, La, Ce, Pr, Nd^if I 4A^|^t 
Ti, Zr, H f ; 5 ASotSI^ LTV, Nb, T 
a#4T ; 7 AmTumt L-TMnftif ; 8^tc^^ LtF 
e, Co, Nii^; 3B^tLXAl f Ga, I 
nftif ; 4 B^it^Ge, S nft^«5%SiX 
6o 

[0 0 2 6] *fc±IBlMHfc'*J:tt. ^tt^ttmaco 
«*7c**8ft< 2^«±07£*^e>*-5'SMb»S:3Bc* 20 
[0 0 2 7] ±IB7£**r*tp**BMk«bo J: 9 JWM&fc 

t^MKAh04 x CaAl 204 N SrAh04^ Ba 
AI2O4, VA104, NbAlCU, TaA104 x M 
nTi04. YAIO3, LaAlOSs P r A 1 Os, N 
dA103 x MgTi03, CaTi03, SrTi O3, 
BaTi03, AhT iOs, A 1 2 M n Os N V2 T i O 
7 X NbzT i07, Ta2Ti07 x Y2T12O7, S m2 30 
T12O7, GdzTi 207) 3-^x7^ h (Mg2 
A 1 4 S isOis ) \ 7 *J\'7.^ry 4 V (Mg2 S i 
O4) , ^rT^^f h (Mg3Si40io) x i?/Uzt> 
(ZrSi O4) . L a G a O3, C a C e O3, B a C 

[0 0 2 8] ±!E«-&BMfc4&<0*-et, mfcrnmnm* 

IfLaAlOs, MKAI2O4. AhTiOs^ibi^ ' 

[00 2 9] ±E*^IMb*08b*«rW«M2:5l»S-ti:S • 

U 0. 0 1fi%^ 5«i%HT©«l.t?ttSf. 
^r5^^ < t< N J;*)#£L<te0. lfi%i^±, 3f 
&%£*T. JEfc#*L<ttO. 3fCS%^±. 2®S% 
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l o 030] ±e«^iMtfc<0***# 0 . a 1 «*% 

[0-0 31 l"HJC*jBM^*3t>-Ctt, ^F*3fi^J^ LTiA 

K r Rb, c s <£>#o # t y <o mtv* (o^m % 

0. l.ft%«Tv <fc -9»*U<tt0.-.0 5ff%^T 

[ 0 0 3 2i ±Eswt^-f *^r^* y &mm<mm 

[0 0 3 3] »oT#»B^»f«»ffl^ y^rfiS 

0.03 ft%«T, r ^* y £jMMfc*wfrf+ 

[0034] t*7/^ y feKKfl^o^tt** « % 

NazO, K2O, Rb2 0, C s 2 O t Lfc £ # (D&m<k 

[0 0 3 51 #^T?^p«S*£f*. Hfflfeft;«9jtt 
^)iy^ffi^7c^^ h tr— g^50m 

m. iSmmt'f ^ 0. 01-0. 5mm£ U7c 0 
[0 0 3 6] ftfC, *»M<?>*»«6ffl^*>-^r»3e 

8 *t-maT-"X?v- *<OSEiMR**S 3 5 %srF-e*>* - t 

{0 0 3 7] *0»4»3B*S]E**«:*.flsi:r* 

±, 0. 5 S^^o. 5^m«±. 1. 0 

fi mSlTX, *<Dm®&.m*3 0%£JLTT*$>5^ ti>K 

[0 0 3 8] ^ u-r v«[^a(o2ewi»»dK tt&<om 

*-e3 5%Sr±@9, *>5'^li]E*fiO»^-e3 0%S: 
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5o **3!7-< m&/<7'y^<om^i:R 

L<fil 2J£A±, HWT^LOll 5J^±i:-r5r <tlc 
0ttM-t>&A£ft& o -^^^ffi^l 0£JLT^t>^fi> 
ffil£*Cfrft<ft£o 

[0039] 

T-IWt*¥SS^t (1 0, 0 00—20, 0 00 
[0 0 4 0] *fc*38W-e#53*ftfctt. J1S Rl 20 

601 osscwu wwisfflwr^ h tr-* t 

ft*f»«S:Si\ BSiaW^ttifi.- 9 5 Ottl 0 0 0 

a^n^7ij|f(t a«lttX2A^ 3 A 

4 Am. 5Ai, 8©^ 3B®5*3j;tf4B 

^tc^J: t) ft^e^P>»RStt-5^ft< fc 1 «^7t:^ 

^;^-7Wl0. 0 l-5ff%»t5r^ 

[0 0 4 2] *T*tj> StBH^SWkfttLTLaA'lO 
3, MgAhOK A 1 zT i Os<£ «9ft£S¥^ilfm 

***tri^ftif^toteJt^T»»»«*^«T** s ** 40 

;itf0. 0 1-0. 5mm8SOf«V- 

[0043] r 5 Lfc«ftfcWtftirt z>*&W\z& z> 
iWB»S5c*<o*^»<bft»*«: - t o * * aajuffi^ u x 



[0 0 4 4] Z<Dmn®*<Dl®#k LTOffSU/Vftfi 
»#tt, VJStt^O. 3-3 i*m. #*L<tt0. 
5-1. 5»mX\ it^®fl|^3-3 OmVg, »* 
L<fS5-l 5m 2 /g-efo5c 

[0 0 4 5] i^»»«*6ir«ttj»UT.*>6 
$8U- 1 0 - 1 0.0 ^ m§g«)Ri: LfcJDR**»;* 

^Mg* 9 5 %JWJh, #S L < tt: 9 7 %£A_h, 35 

[oo46] mm&gkTzm&te. ±e»#»^ ufcs? 

(A) *aa>PU *ti*m»t6A8kl,X'*>( is#-*:l£t! 
[0 0 4 7] ::x*it^ii6/vy^ (a) offiis 

iMJKLT<£fflT-#5 0 ±IB/<>f^- (A) tf>5*>. *T 

r^yu-h^^ 

[0 0 4 8] R/Vy^- (A) <o#*LvMe^S;«: x 

fO^lttlOOltMSKJtU V^-<E>@Jg#& 
S-C0. 5K*a«±.- 1 0««BJK"T."iO»*L< 

[0049] ^^rsfc«<k 

[0 0 5 01 1 0 — 2 0 0/im«>- h*#fe& 
SfiS-rS^tt. K^^-^u- KttlCfcSS/- h^Jg^s 



(6) 
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*^y7Mft^3=7«w»*i^ y^- (b) 

tifi 

[0 0 5 1] -ttrfUi. ±E©*llft*ft"CriB»Wfc^y - 

^-iCiiL; 1 300~1 6 00t, ff*"L<ttl.' 
3 5 0—1 5 0 0*08^ «t>— jttftfcfi 1 4 0 0-1 10 

tbZ> Q 

[0 0 5 2] v— ht^i^/^-Ti?^ 5; 

#> x v-— hJfC^^r 0 . 0 1mmjgA±, i-t>»*U<#i 
0. 0 2mm^ 0. 6 mmJ^T. <£ 9 # £ L < 
0. 3mm«T, 3EtC#£U<tt0. 2mmOT^t6 

Od S Al> 0 20 

[0 0 5 3] *#*f4Wc(WH*ixft^^, . 
+^*MSf^Mii'>^fA*#5liii, 5 0c 

m 2 £X±, »^U< fil 0 0 cm 2 £X±<D^tmt-rZ>Zk 
[0 0 5 4] *^-h^»ttfi, SEfr*^**, R 

— M5$tce>tt3tR^«, so 
[0055] iis^^y-i-ga^stts/M^^- 

t^^t^5 0 *«W^^— kU-Cf4,-«*tf 
[0 0 5 6] r.*t60*Tt*«S*^3=T 

> f ^7^ y y- ;ur^ y y- ^nt* 
yu-h v ^D^i/yur^yi. — k 2-^^/u^ 

*isii'T* y l"— h3$Oj^Ui&l OJ^T^T/u^S* 

tt^7^^r/w7 ^yy-hg^f/M^^y^- 
k xl^-jx,/*? y u- - k ^/u^^^y^-h, >r so 
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-qi^/^arv>/uy y *i>— k f'>/M ^^ y U'— 
k kt^>/m y ^— k 7^y^M^^yi/- 

■ (D7/^/VS^tt57^/M ^ ^ y ; t K 

p^rv/x^r^yy-h^ tKp^^pw^y 

t5t Ko^i/7/^7^ y h^fctefc Kp*-> 

y u- K ^W;;^f;M^!l^h^7 
i;7^W^ y h£/U:tx^ ;7;^/M^^ 
y y- h« ; r#yn^ ^w^bl 

^20, ooo — 200, ood, £VfrikL,<n 
so, oao-ioo, o o 0(75 y h 

[oo5 7] c^e><o*«K^^^-tt. 

y u—h*5j:u?/^fcfi2-^.^/u^^->/u^^^ y u 
[0 0 5 8] ^^SMag^^^-irbXIi. = 

[0 0 5 9] ^/U3=T5RfflC»»*4:^>f ^^^)*tffl 

tfc^«s i o o asgptr^t ttft 5-30 as 

[0 0 6 0] ro^rUT^t^ttS^/^^T^**^ 

[0061] tfc^^3=r«R»oni(;itM 

CO^/Un— /Hg ; Tir h>-> 2-7 r ^y^o^h>- 
S ; ^<yf y, h/toi>\ ^r->U^ N . m^vl^^^V*? 



(7) 



^2 0 0 3- 2 2 8 2 2 
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1 — 1 OPa-s, £ L<#2 — 5Pa-s<^$5H£/<££ 

Wy-Vi'-h) 
[0 0 6 3] ±f^»iB^fe*6^7.y— 'SrflfRfiOfll 

[0 0 6 4] r^MistHs fcv*?5tey>?&<D$m 

f U J I S K7 1 2 5 (1 9 8 7) -C»JS£*VO* 
X\ '«'$3H4j&* 0 . 0 0 0 5m/s-kPa£*_L-efc£#?L®v'' 

[0 0 6 5] 

mmm sxt. mMMRxt&mt&mtfx*&w&£ 

[0 0 6 6] 1 

4. 5*^%^*>'^T«aj^s^k;^= i ^T»* (SB 

-fft5c*<t^ttS : Sp r p* r 4 . SScSZj) 100 
ttmffl®& 1 7 m 2 / g o . 

^X3g?±ffi : TSP-12J ) 0. 5SC&aS£rEs 

flOU ^OS^* (A) lOOiraSffl^U 7K7 0 

^y u- h*fi^ft:^e>*6^ v^-*H*^»»-? 
5 ««ffi*Dx.. *— A - 2 0 UfcgL 

5C^I-<tf9, /^V^-flsADO. 5St%MgAl2 
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(B) BE»5R^S/y***tt0. 0 0 3f 

a%. swt-j-h y ^Jvg-fifio. ooifi%tfco 

[0 0 6 7]#5)ilfc^3=7»* (B) Srffl^T, 
^U^&t^J: H 000 k g/cm 2 OS^JTtS 

^fi8jBu/£:«x 143 o^-e3B#fHj&ritu i mtm 

5 0 mm(DT£35J&X. I? £ # 0 . 5 mmCQM g A 1 z Oa 
£0. 5ft^tt6 4. 5^%^^^^7a^ 
(^;i/3^7v/- h (I) Sr»fc a ^<pi/-bm£fr<D 
10 £ff f*3li&&gtf> 9 8. 5%-e$>ofc„ 

[0 06 8] Ht^ ±faX&1tm&®* (A) 1001 

^- (^1: 3 0, 0 0 0, ^7^gII:-8 

e/UT^a-/^ 3/2)'<Z>iffi^S»J5 0«* 

Woy#« H-Afr. HMKS£<0 7 0%G0$J6 Orp 

20 [0 0 6 9 ] wCO^y y — co— SlS^r^SlL, h/l^>-/ 
^yypt>7;^-;u (WSlt: 3/2) tf>ffl-&*?M 

TSALD-lOOOj * 7 y — 

0*S%^) f*0. 5 4 Mm, 9 0frH%€lfil. 7 1 
ju m, RJMft^a. (1 0 0 &m%&) ■tl4 . 0 6 ^m*? 

[0 0 7 0] ro^9y-*r»»IBW&U-C^e>*«*:3 
Pa • s (2 3t) ClWfiEU ftftl:2 0 0^y^O 
so 7-<vu^-^ilUT^e>x K^* — K«feKJ:0# 
y m^u^u^u.— b (PET) 7^;w^±l:il 
^$^30. 1 3mm^!J-yv'-h^lt 
— li2^^3l 2 5mm(^jEM^»r 
^(DJiT^r^^y ft*S5S* s l 0 mhi(0 9 9. 5% 
T/^^^*?LK«T?ttA/-eBUBUfc«. 1 4 00tt3 
^r«1^J55c 1 52^*5) 10 0 mmOjEMt, i¥ $ tfi 
0. lmm(DMg A 1 204^r 0. 5Sf%^W)|SHft 
m<D4. 5 ^1/%^* y^7S»$)Hk^3=7*>- 
h (II) 

40 .. [0 0 7 1] JLE^3"=Ti/- h (I) ^ (II) <Sr. 
^^yK^y^-t(g5mm, fi£ 5 OmmOMfl 

ht-i^i:U CM9 5 0 , CfcJ:(;7 5 0 , Cl:«^L 
fcSSUF+l-S 0 0«fW. 1 0 00W1 2 00 0W 
*3J:tf30 00«FlR»Ufc«, W«*i3jRft»faft*-Sr 

[0 0 7 2] »tt*a?9j3ett, ±.td,mm\z.mz titer* 

hf^^lcE^O. 2inm^eiil:lcmf B 1PSt-4* 
0f*»». e^-xh4riot7)^10 0tt«- 



&m 2003-22822 
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T\ #fl0O2«W::0. lmA^)-SlI«U f*Jffi!i 
^2JB^O«ffi*^S**/i^/»^*— * — (7,hV^T 
*h*±M:f$« p a£ MR6 8 4 5SJ ) Srffl^T, KM - 

[0 0 7 3] #«*<OW^\,^tttts fcflfl J?T 

w) x i o o (%) 

[0 0 7 4] tttf^S^Sy^Hs J I S R1601C 

mm <o ft rf »S £ Bf ft if iOtti^TB 

3M[^b*= { (ttffl»«-0f««FBI«»«^3ft«) / 
#JH3ft«} x l o 0 (%) 

[0 0 7 5] 35131. »?>ttfc«s»«?fcfflo^3=r-> 

— h (i) t an (D«^icpmwiaot 

[00 7 6] HJgM 2 

£ N La/AltbT-1. 02^^ii:H^U.m 

8 0 0tt«U ftV^»#Lt»fil 2 0 0 < C"Cjft 

BE»*OHs«SraB± 1 2m 2 /gt?*>ofc 0 - 

[0 0 7 7] 4. 0^/U%^*V^Tffl5^ffi^t:^3 
=T«fr* (i-#7tiM : iSiPp« UScSZj ) 1 

i . o eaas, * 6 o mmms «tt* wfanisw i x*m 

\,^tc<DtmC'<<<>'?- (0*««tt» : Sp p p* TAT 
-50 2J ) lSiStti, OMHHg' 

«a*bfc*. ^^-K7-< X«SS:lt6 rfc K J: 

19. *3BM^«S«<Sf^ffl<0/<-<^^--SaiDL a A 1 
diftWL 4 . 0 =e;v%*$ >VTUft£fefcV^~T 
(C) »«*©->y*««ttO. 0 0 2f 

a%s K^k-t- h y i)^t(io. o o iH*%-e*>o 

[0 0 7 8] (C) Sr/B^T, l»fB2ll£0i!l i 
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los^ri. o m&Vo^-rzmwmftLmiD 4. o** 

%*$>i>7&ft ! gl£{ki//\'=>-Ti<- h (III) 

fc 0 £ h^frOffiS'tt. '3lf&SS<£>9 7. 6% 

[0 0 7 9] rov— h^fflt^T. ittlBlllfi^ll 

10 [00 8 0] HJfeM 3 

<■ *B£iT7< V h?±®£ : i§p n o£ rozc-oj ) tC**U ®£ 
■■ft«^?A»* (H*?D^tt«!:»IS9 9. 9 

1 0 onmm^M\^x, m^^^mr^^^^^mm 

Sri. 5«*%j»*DU-C'&W-.2Kg^)»**?#. 

3 K g t *i: 0 5 mm*0^3 = 7#-^ 
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